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Sensory Aspects of the Barclay Cigarette 
William S. Cain 

John 3. Pierce Foundation Laboratory and Vale Universit\ 


My task today is to tell you about the flavor of 
the Barclay cigarette and to place its unique action into 
the context of human sensory perception. When asked hew he 
chooses which brand of cigarettes to smoke, the smoker will 
customarily state "on the basis of flavor." Cigarette manu¬ 
facturers accordingly devote considerable energy to the 
formulation of good tasting cigarettes. This task presents 
a particular challenge in the formulation of ultra-low deliver 
cigarettes. In that case, the manufacturer seeks to maintain 
flavor high but to deliver only small amounts cf 'tar. 1 


How to Increase Flavor 


There are fundamentally two ways to increase the ' 

flavor of a cigarette. , One is to intensify the stimulus 

i 

physically or chemically, i.e., to deliver a stronger product. 
The other wav is to use the existing stimulus more effectively 
by taking advantage of certain principles of sensory functionir 


Barclay Produces Greater Flavor 
Than Its U1tra low Comaetitors 


The Barclay cigarette has distinguished itself by its 
high flavor in comparison to other cigarettes of about the same 
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How T© ineireas 




© Increase Stimulus Concentration 

© Stimulate More Receptors 
(Spatial Summation) 

o Increase Stimulation Time 
(Temporal Summation) 
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delivery of ’tar* and nicotine. Comparisons of Barclay to 
its ultra low competitors in the U.S. have demonstrated its 
flavor advantage time andl time again. For illustrative 
purposes, I will show some results obtained from a panel 
of consumers who had no training in the judgment of cigarette 
flavor. This study has particular relevance because it reveals 
the contribution of Barclay's Actron filter to the maintenance of 
cigarette flavor.. The study compared Barclay (1 mg 'tar r # 0.2 
mg nicotine, FTC values), Now (2 mg ’tar’0.2 mg nicotine, 

FTC values at the time of the study in early 1961), and a 
hybrid composed of the Now tobacco rod fitted 1 with the Actron 
filter. The panelists smoked four samples of each cigarette 
in random order throughout a day of testing. Most panelists 
smoked low delivery cigarettes customarily. Each panelist 
rated the strength and the draw of a sample on a graphic 
rating scale (a 23^cm line) that contained the letter R at 
its midpoint. This reference point represented the strength, 
or draw of the panelist’s customary brand. A sample perceived 
as stronger in flavor received a rating (a mark on the line) 
to the right of the R and a sample perceived as weaker received 
a, rating to the left of the Ri. In Fig. 2, the average ratings 
of the three products appear on the ordinate as positive values 
(greater than R)' or negative values (lower than R) expressed in 
centimeters (distance from R). 
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Figure ? 


A comparison of the perceived ntrcnpth and ilrnv of Barclay* Now, nnd a 
hybrid composed of the Now tohncco rod fitted with Barclay's Actron 
filter. 
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The data and associated probability values in 
Fig;. 2 leave little ambiguity about the flavor advantage 
of Barclay over Nov. In addition to its high flavor, Barclay 
revealed itself to have a remarkably easy draw, a highly 
desirable characteristic in an ultra low delivery cigarette;. 

The results obtained with the hybrid reveal the contribution 
of the Actron filter to both flavor and draw. When fitted 1 to 
the Now tobacco rod, which contains a less rich blend' of 
tobacco than Barclay, the Actron filter caused a significant 
increase in flavor over the unaltered Now. Both products with 
the Actron filter (Barclay and the hybrid) had easy draw, far 
below that of Nov. 


• What is Flavor? 


The terms flavor and taste, as used colloquially r 
actually refer to various types of sensations. These include 
odor aroused through 1 stimulation of olfactory receptors located 
in the upper reaches of'the nasal cavities and true taste 
aroused through stimulation of taste buds on the tongues Both 
types of sensations play a role in the experience of cigarette 
flavor, but less of a role than another type of sensation, 
common chemical sensation. The common chemical sense gives 
rise to the experience of pungency, feel, impact, pain, and 
warmth, and cold from' chemical stimulation. This sense modality 
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forms our most primitive chenosensory channel. In the oral 
cavity and nose, its receptors arise from the trigeminal 
nerve, the glossopharyngeal nerve, and the vagus nerve. 

The smoker seeks a feel or impact froim his cigarette and 
this comes about from the action of the smoke on the receptors 
of these nerves. The receptors are free nerve endings liberally 
distributed throughout the two nasal cavities, the mouth, the 
throat, and neighboring areas. 

Fig. 3 depicts olfactory nerve fibers and trigeminal 
fibers that innervate the lateral wall of one nasal cavity. 

The olfactory fibers which arise from the olfactory bulb (see 
structure denoted 7) innervate only a small portion of the 
cavity. The trigeminal fibers innervate the rest of the cavity, 
the palate, and other areas not shown,. The branches in the 
figure ramify again and again to form a fine grain of common 
chemical sensitivity throughout the cavity. Branches of the 
trigeminal nerve also innervate the anterior portion of the 

tongue. When we consider the endings of all three nerves (tri- 

i 

geminal, glassopharyngeal, and vagus), we find a sensory system 
of considerable areal extent (Fig. 4). 

Spatial and Temporal Summation 

Although the common chemical sense responds to 
chemical stimuli,,, it can also be considered a cutaneous sense 
modality. Investigators of the cutaneous senses have long known 



' * . 

••^^•://w^^du^^dpQuments.ucsf.edu/docs/n.irny)000 



1005062302 




Tigyre 3 

, view of the neural i-e-ation of the later.} veM^the “e»Lte 
levity end a portion Bf *%*££?;««wS bulb of the brain) 

-r Lum1 b ” nches n ' 6, 8 * ,nd 

»Y represent portions of the trl&eninal nerve. 





- • •• . ’ - \* 
' V ■--- '*;> r.v.; . ..f-V 


>• . . 


<T ' 




1005062903 






*» v , y** . 

4 iY: ' 

^'**4,7'*' ' i t/' 


I! 

i * 
!« 


i 


. t 
( » 


w 

3 

r'.‘v • 
f ^.<5 *. 

mk- 

n& 

fi®.; ■ 

>\y s * 



foegsosooi 


Source: https://www.industrydocuments.ucsf.edu/docs/njmkOOOO 




■ ! 


r 

f 

r 

{. 




5 


that these modalities, whether on the external or internal 
surfaces of the body, exhibit a common functional property, 
namely spatial summation. That is, the larger the area 
stimulated, the stronger will be the sensation. I can 
illustrate the phenomenon with an experiment on, bilateral 
summation of the pungency of an inhaled stimulus, carbon 
dioxide. At concentrations above about 10% by volume, carbon 
dioxide produces pungency with virtually no accompanying odor. 

The lowest function in the family shown in Fig. 5 portrays 
the growth of pungency with concentration when carbon dioxide 
entered only one nostril. The other functions portray the 
growth of pungency when' various combinations of concentrations 
entered the two nostrils (e.g., 20% to the left nostril, 2S% 
to the right nostril). The dashed line portrays the case where 
the same; concentration enters both nostrils. Bilateral {spatial) 
summation is evident throughout the family of functions. 

Dr. Baker's paper on the aerodynamics of the Actron 

filter revealed that a, primary feature of the filter is to 

\ 

disperse smoke throughout the oral cavity and thereby to maximize 
the probability of contact between the smoke and the areally 
extended receptor surface. Hence, the Actron filter offers a 
more efficient delivery of smoke to the receptors. 

Another illustration of spatial summation, this time 
operating during actual cigarette smoking, appears .in Fig» 6. 
Participants judged' the overall strength of the cigarettes 
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Barclay and Triumph (3 mg 'tar*, FTC value) and also the 
strength at various loci in the oral cavity. (The panel 
made graphic ratings on a scale that extended from 0 cm, or 
no strength!, to 13 cmi, or high strength.) The experimental 
manipulation of interest in the experiment entailed the 
application of a topical anesthetic to the anterior portion 
of the oral cavity.(zones A-D as shown in Fig. 7) or to both 
anterior and posterior portions (zones A-FK In comparison 
to smoking with an unanesthetized mouth (denoted I in Fig. 6) , 
smoking with anesthesia in the anterior portion (II) reduced, 
overall strength somewhat and smoking with anesthesia in both 
the anterior and posterior portions (III): reduced overall 
strength even more; The ratings of the locus of sensation 
revealed to us that persons can decide that aspect of the 
sensory experience only vaguely. The primary impression of 
the smoker with a partially anesthetized mouth is just an 
overall reduction in the strength of the cigarette. 

Another salient characteristic of the--common chemical 
sense is temporal summation. It occurs over a time scale of 
many seconds. This can be demonstrated by the results of an 
experiment where subjects inhaled a nonpungent odorant, isoamyl 
butyrate, that stimulated primarily the sense of smell and a 
pungent stimulus, ammonia, that stimulated the common chemical 
sense (Fig. 8). Note that the longer the pungent stimulus was 
inhaled, the stronger was the sensation. It is noteworthy that 
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Figure 5 


Perceived pungency of carbon dioxide for various combinations; of 
concentrations presented to the two nostrils:. The lowest function of 
the family depicts pungency aroused when one nostril received various 
concentrations (20-552) and the contralateral nostril received just air 
(02 carbon dioxide). The next higher function depicts pungency aroused 
when one nostril received various concentrations and the contralateral 
nostril received a 20Z carbon dioxide, and so on. The dashed line 
depicts the case where both nostrils received the same concentrations. 
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Mpht side shows rntlnps of overall strength when panelists smoked 
Barclay and Triumph with the unancsthettzrd normal mouth (I), the mouth 
anesthetized In the anterior portion (11), and the mouth nnesthetized 
in both anterior and posterior portions (III)* heTt stile shows rat inp.s 
of strenp.th at the various loci shown in Flp.tire 7. 
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Figure 8 


Upper part shows the perceived strength of three concentrations of a 
benign 1 odorant, isoamyl butyrate* at two durations of inhalation. 
Lower part shows the perceived strength)of four concentrations of the 
pungent substance amnonia at three durations of inhalation. 
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j an important: action of the Actron filter is to increase the 

time of contact between the smoke and the receptors. This 
J presumably gives the smoke the opportunity to produce a 



greater sensory effect. I have concluded that both temporal 
and spatial factors can therefore cooperate to increase the 
effectiveness of smoke that emanates from the Actron filter. 

The Influence of Sleeves 

It would be valuable to show in a direct way that 
it is actually the dispersion aroused by the Actron filter 
that enhances the flavor of the Barclay. One way to do this 
would be to alter the dispersion and to measure any corres¬ 
ponding t a Iterations..in flavor. As Dr. Baker has shown, placement 
of a thin plastic sleeve over the filter provides one way to 
alter dispersion. According to Dr. Baker's computations, as 
the end of a sleeve protrudes more and more from the face of 

the filter, there is a progressive reduction of dispersion. 

» 

Even a protrusion (i.eV, creation of a recess between the sleeve 
and the filter) of only 0.5 mm impairs dispersion. Sensory 
judgments made on a 9-point rating scale confirm that an impair¬ 
ment of dispersion will reduce the strength of the flavor. 

Fig. 9 shcvs that protrusions up to 3 mm cause a progressive 
reduction in the strength of the Barclay. The addition of 
sleeves to the brands Herit, Cambridge, Carlton, and Now had 
no systematic effect on their flavor intensity. 
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Perceived strength of Barclay an»l other brands fitted with thin plastic 
sleeves over the filters. Ihe nbscLssa shows the decree of protrusion 
of the end of the sleeve from the face of the filter. A 1-mm recess, 
for example, represents a 1-mm protrusion or overhang. 
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Even though a 3 mm protrusion virtually destroys 
the dispersive action of the Barclay, its flavor did not fall 
to a> level as low as that of its ultralow delivery competitors 
Cambridge, Carlton,, and Now,* The blend of the Barclay is 
richer than that of these other brands and we have therefore 
indicated both' a filter-effect and a blend-effect in Fig* 9. 

Part of what we call the blend-effect;,, however, may occur because 
of Barclay's unmatched ease of draw shown previously in' Fig. 2 
above* It is our common experience that smokers find an easy 
drawing ultralow delivery cigarette more flavorful than one 
that offers high resistance. 


Conclusion 


l 
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The Barclay cigarette is, to our knowledge, the 
first cigarette to employ known features of sensory functioning, 
particularly spatial and perhaps temporal summation, to achieve 
high flavor. This occurs without intensification of the 
cigarette itself beyond, the addition of a blend rich in nicotine. 

i 

Barclay represents a step forward in cigarette technology, 
perhaps one of various steps that will ultimately allow the 
principles of sensory functioning to aid in the design of ultra- 
low delivery cigarettes of high flavor. 
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Figure 10 



How To Increase Strength 

© Increase Stimulus Concentration 

© More Effective Stimulus Delivery 
— by using known principles of 
sensory perception 
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